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I.  INTRODUCTION 


The  vertical  variation  of  the  horizontal  wind  has  been  extensively 
studied  in  the  boundary  layer  below  100m.  Much  less  data  are  available  con- 
cerning  windshear  for  altitudes  above  this  height  in  the  troposphere. 

Studies  such  as  Alfuth  and  Alsobrook  [1]  provided  frequency  distributions 
of  vector  windshear  in  1/2  km  intervals  from  3  km  to  as  high  as  27  km,  and 
Essenwanger  [2],  [3],  derived  vector  wlndshears  for  layers  from  surface  to  2 
km  and  above  8  km  for  application  to  missile  design.  Grossman  and  Beran  [4] 
analyzed  low-level  windshear  at  selected  U.S.  airports  in  the  layers  surface 
to  150m  and  150m  to  300m  for  a  9  year  period  with  particular  emphasis  on  the 
occurrence  of  extreme  wlndshears  which  may  affect  aircraft  takeoff  and 
landing. 

The  purpose  of  this  report  is  to  provide  information  of  vertical 
windshear  for  selected  atmospheric  layers  between  surface  and  approximately 
5.5  km  for  one  location,  Berlin,  Germany.  The  data  that  are  presented  In 
this  report  are  unique  for  several  reasons.  The  windshear  analysis  was  per¬ 
formed  for  specific  altitudes  that  have  not  been  included  in  other  reports 
(i.e.,  2  to  5.5  km). 

The  windshear  calculations  presented  here  also  take  into  account  the 
contribution  of  wind  direction  changes  ("angular  shear  magnitude")  which 
constitutes  a  different  approach  than  in  other  reports  devoted  to  windshear. 
Grossman  and  Beran  [4]  have  calculated  "total  vector  windshear”  (length  of 
the  horizontal  difference  vector).  Alfuth  and  Alsobrook  [1]  calculated  the 
total  vector  windshear  divided  by  the  thickness  of  the  layer  and  called  that 
simply  the  "vector  windshear."  This  approach  was  criticized  by  Essenwanger 
[5]  who  could  show  that  the  transformation  of  the  vector  windshear  from  one 
shear  interval  to  another  Interval  is  not  a  linear  function  or  ratio. 
Essenwanger  [2],  [3]  utilized  a  functional  relationship  between  total  vector 
windshear  and  thickness  of  the  layer  which  had  previously  been  derived. 

It  should  be  noted  that  Arritt  and  Frank  [6]  calculated  windshear  for 
some  of  the-  same  atmospheric  layers  reported  here  (boundary  layer-  700mb, 
850-700mb,  700-500mb).  They  do  not  outline  their  computational  procedure, 
but  claim  that  both  speed  and  direction  are  taken  into  account.  However, 
only  the  results  of  evaluating  these  parameters  in  a  multiple  regression 
scheme  to  predict  rainfall  amount  are  discussed,  and  no  windshear  statistics 
are  reported. 

Ohring  et.al.  [7]  reported  the  results  of  deriving  vertical  wlndshears 
from  the  gradients  of  satellite  radiance  observations.  A  number  of  limita¬ 
tions  with  these  methods  still  exist,  e.g.,  trying  to  determine  small  hori¬ 
zontal  gradients  over  small  distances,  uncertainties  in  transmission 
functions,  and  differences  between  the  thermal  windshear  (as  determined  by 
satellite)  and  actual  windshear.  Also,  these  methods  were  applied  to  the 
lower  stratosphere  to  eliminate  the  deleterious  effects  of  cloud  contam¬ 
ination.  Therefore,  a  climatology  of  windshear  as  derived  by  satellite 
has  not  yet  appeared  in  the  literature. 


II.  METHODS  AND  DATA 


All  observations  were  taken  at  the  Berlin-Templehof  airport  at  1200 
Greenwhich  Mean  Time  (GMT),  and  the  period  of  record  is  1974-78,  and  1981. 

The  following  notations  were  used: 

m  V2~ Vj  (scalar  shear) 

A0  ■  02-0J,  |  A0  |  <  180  degrees  (angular  difference) 

*s  -  2  VvTvT*  sin  (A0/2)  (angular  shear  magnitude) 


S  *  ^Vs2  +  $s2  (total  vector  shear) 

where  Vj,  0^ ,  V2,  and  ©2  are  windspeed  and  direction  at  two  different 
pressure  levels,  respectively.  See  Essenwanger  [8]  for  a  derivation  of  the 
equation  for  total  vector  shear.  The  frequency  distributions  of  the  scalar 
shear,  angular  differences,  and  vector  shear  were  tabulated  for  all  but  one 
of  the  possible  permutations  of  five  pressure  levels:  Surface  (10m),  lOOOmb 
(near  surface),  850mb  (1.5  km),  700mb  (3  km),  and  500mb  (5.5  km).  The  50, 

90,  95,  97.5  and  99  percent  values  of  the  scalar  shear,  angular  differences, 
and  vector  shear  are  also  included.  The  permutation  of  surface  and  lOOOmb 
was  omitted  because  discussion  of  the  boundary  layer  is  beyond  the  scope  of 
this  report. 

III.  DATA  DISCUSSION 

Tables  1-9  display  the  percent  occurrence  of  the  differences  in  windspeed 
for  the  following  atmospheric  layers  (in  order  of  presentation):  Surface  and 
1.5  km,  near  surface  and  1.5  km,  surface  and  3  km,  near  surface  and  3  km, 

1.5  km  and  3  km,  3  km  and  5.5  km,  1.5  km  and  5.5  km,  near  surface  and  5.5  km, 
and  surface  and  5.5  km.  For  the  layer  between  surface  and  1.5  km  (Table  1), 
windspeed  differences  of  greater  than  5  knots  occurred  with  a  frequency  of 
85.3  percent,  decreasing  to  65.5  percent  in  summer.  The  percent  occurrence 
of  windspeed  differences  greater  than  or  equal  to  15  knots  occurred  with  a 
frequency  of  49.5  percent  in  winter,  decreasing  to  12  percent  in  summer.  For 
the  layer  between  surface  and  3  km  (Table  3),  windspeed  differences  of  less 
than  or  equal  to  5  knots  and  greater  than  or  equal  to  15  knots  occurred  with 
a  frequency  of  10.9  percent  and  56.1  percent  respectively  in  winter,  compared 
to  27.7  percent  and  26.2  percent  in  summer.  These  statistics  are  reflective 
of  the  anticipated  increase  of  windspeed  with  height  for  the  particular 
layers  of  interest.  The  largest  windspeed  differences  occurred  when  consid¬ 
ering  the  thickest  atmospheric  layer  of  surface  to  5.5  km  (Table  9),  e.g., 
windspeed  differences  of  greater  than  11  knots  occurred  with  a  frequency  of 
82.8  percent  in  winter  and  58.5  percent  in  summer.  The  percent  occurrence  of 
windspeeds  greater  than  or  equal  to  15  knots  for  this  layer  was  77.5  percent 
in  summer,  decreasing  to  46.5  percent  in  summer. 


Variation  of  wind  direction  with  height  is  another  important  factor  in 
the  boundary-layer;  the  surface  wind  will  tend  to  blow  across  the  Isobars 
toward  lower  pressure.  Warm  advection  tends  to  increase  frictional  wind 
veering,  while  cold  advection  has  the  opposite  effect.  However,  in  the  free 
atmosphere  (where  surface  friction  no  longer  plays  a  role),  the  wind 
approaches  the  gradient  wind,  i.e.,  it  blows  approximately  parallel  to  the 
isobars. 

Tables  10  through  18  disclose  the  percent  occurrence  of  the  differences 
in  wind  direction  for  the  same  sequence  of  atmospheric  layers  as  indicated 
above.  Note  that  wind  directions  are  reported  to  the  nearest  5  degrees.  For 
the  layer  surface  to  1.5  km,  windspeed  differences  of  less  than  30  degrees 
and  30  to  55  degrees  occurred  with  a  frequency  of  36.1  percent  and  38.3  per¬ 
cent  respectively  in  winter,  compared  to  55.7  percent  and  27.7  percent  in 
summer  (Table  10).  Evaluating  the  layer  from  just  above  the  surface  (lOOOmb 
pressure  level)  to  1.5  km,  wind  direction  differences  are  somewhat  smaller 
due  to  the  decreasing  effect  of  friction.  (Similar  results  are  noted  for 
other  layers  when  lOOOmb  is  substituted  for  the  surface).  The  highest  per¬ 
centage  of  60  to  85  degree  wind  direction  differences  were  noted  for  the  sur¬ 
face  to  3  km  layer  (Table  12)  and  surface  to  5  km  layer  (Table  18),  which  is 
approximately  20  percent  for  both  of  these  layers.  Wind  direction  differ¬ 
ences  of  less  than  30  degrees  between  1.5  km  and  3  km  occurred  with  a  fre¬ 
quency  of  77.2  percent  in  winter  and  78.7  percent  in  summer,  which  is  the 
highest  percentage  for  any  of  the  layers  that  were  considered  here  (Table 
15). 

We  learn  from  Tables  19  through  27  the  percent  occurrence  of  wlndshear 
for  each  of  the  atmospheric  layers.  A  wlndshear  of  less  than  5  knots 
occurred  with  a  frequency  of  7  percent  in  winter  and  21.6  percent  in  summer 
for  the  layer  surface  to  1.5  km.  Considering  all  observations,  the  percent 
occurrence  of  wlndshear  greater  than  or  equal  to  30  knots  (not  shown  in 
Table  19)  between  surface  and  1.5  km  at  Berlin  is  5  percent.  A  wlndshear  of 
24  knots  between  surface  and  1.5  km  is  exceeded  in  4  percent  of  the  cases  in 
summer  and  30  percent  in  winter.  For  the  layer  between  surface  and  3  km,  a 
wlndshear  of  less  than  30  knots  occurs  96.5  percent  of  the  time  in  summer  in 
contrast  to  75.5  percent  during  winter,  which  is  a  reflection  of  the  increase 
in  differences  in  windspeed  and  direction  during  fall  and  winter.  It  should 
be  noted  that  a  wlndshear  of  less  than  15  knots  for  this  layer  occurs  with  a 
frequency  of  28.4  percent  in  winter  and  58.5  percent  in  summer,  in  contrast 
to  42.1  percent  and  80.5  percent  respectively  for  the  layer  surface  to  1.5 
km.  The  layer  that  exhibited  the  smallest  wlndshear  magnitude  is  1.5  km  to  3 
km,  with  a  wlndshear  of  less  than  15  knots  occurring  with  a  frequency  of  85.3 
percent  in  winter  and  93.3  percent  in  summer.  Only  11.4  percent  of  all 
observations  of  wlndshear  between  1.5  km  and  3  km  were  greater  than  or  equal 
to  15  knots.  The  seasonal  differences  in  wlndshear  for  this  layer  are  quite 
evident  when  considering  shears  of  smaller  magnitude,  e.g.,  28  percent 
occurrence  of  wlndshear  less  than  or  equal  to  5  knots  during  winter  as  com¬ 
pared  with  44  percent  occurrence  during  summer.  Approximately  17  knots  is 
the  95th  percentile  of  the  wlndshear  between  3  km  and  5.5  km  during  summer, 
but  corresponds  to  the  74th  percentile  for  winter. 


Tables  28  through  54  list  the  vertical  differences  in  vindspeed,  wind 
direction,  and  shear  for  the  various  atmospheric  layers  for  the  selected 
thresholds  50,  90,  95,  97.5,  and  99X.  The  vindspeed  differences  between  sur- 
face  and  1.5  km  for  these  thresholds  at  Berlin  are  20.8,  31.4,  38.2,  44.2, 
and  46.1  knots  for  January  decreasing  to  9.5,  18.7,  22.5,  24.0,  and  24.2 
knots  for  July  (Table  28).  The  vindspeed  differences  from  surface  to  3  km 
for  the  selected  thresholds  are  19.0,  35.5,  39.0,  45.5,  and  46.0  knots  for 
January,  decreasing  to  10.0,  21.1,  23.5,  29.3,  and  30.0  knots  for  July 
(Table  30).  The  annual  average  vindspeed  differences  from  1.5  to  3  km  are 
4.0,  11.0,  13.0,  15.0,  and  18.0  knots  (Table  32),  increasing  to  7.0,  20.0, 
25.0,  29.0,  end  36.0  knots  respectively  from  3  to  5.5  km  for  the  selected 
percentile  values  (Table  33).  The  90th  percentile  of  the  vindspeed  dif¬ 
ference  from  3  to  5.5  km  range  from  10.0  knots  to  26.0  knots  (annual  average 
of  20.0  knots).  For  the  layer  1.5  to  3  km,  the  90th  percentile  of  vindspeed 
differences  range  from  17.4  to  31.5  knots  (annual  average  28.0  knots),  as 
compared  with  a  range  of  27.0  to  50.5  knots  (annual  average  45.0  knots)  for 
the  99th  percentile.  For  the  layer  surface  to  5.5  km,  the  90th  percentile  of 
vindspeed  differences  range  from  27.4  to  55.0  knots  (annual  average  43.0 
knots),  with  the  99th  percentile  ranging  from  41.0  knots  to  70.2  knots 
(annual  average  63.1  knots).  Some  of  the  monthly  fluctuations  In  percentile 
values,  partlculary  the  wind  direction  differences,  may  be  attributed  to  an 
Increase  in  wind  variability  during  stable  atmospheric  conditions  when  the 
winds  are  weak  (i.e.,  during  summer,  when  boundary-layer  winds  may  become 
uncoupled  with  winds  above).  The  seasonal  variations  appear  to  be  realistic, 
considering  the  limited  period  of  record,  observational  errors,  etc. 

Considering  all  observations,  the  wind  direction  difference  percentile 
values  for  surface  to  1.5  km  layer  are  (in  sequence)  30.0,  80.0,  110.0, 

135.0,  and  160.0  degrees  (Table  37).  The  wind  direction  difference  percen¬ 
tile  values  are  35.0,  120.0,  145.0,  160.0,  and  170.0  degrees  from  surface  to 
3  km  (Table  39),  15.0,  60.0,  80.0,  105.0,  and  145.0  degrees  from  1.5  to  3  km, 
(Table  41)  and  10.0,  50.0,  70.0,  96.0,  and  130.0  degrees  from  3.0  to  5.5  km 
(Table  42).  For  the  layer  1.5  to  5.5  km  (Table  43),  the  90th  percentile 
ranges  from  67.5  to  121.0  degrees  (100  degrees  annual  average),  and  the  95th 
percentile  ranges  from  87.3  to  150.0  degrees  (130  degrees  annual  average). 

The  wind  direction  difference  percentile  values  are  45.0,  140.0  160.0,  170.0, 
and  175.0  degrees  (annual  averages)  for  the  layer  surface  to  5.5  km 
(Table  45).  The  range  of  percentile  values  for  the  individual  months  for 
this  layer  Is  fairly  small. 

The  magnitude  of  the  wlndshear  at  Berlin  In  the  layer  from  surface  to  1.5 
km  for  the  selected  thresholds  are  20.8,  31.4,  38.2,  44.2,  and  46.1  knots  for 
January,  decreasing  to  9.5,  18.7,  22.5,  24.0,  and  24.2  knots  for  July 
(Table  46).  These  shear  magnitudes  are  only  slightly  higher  than  the  ver¬ 
tical  differences  In  wlndspeed,  but  the  difference  between  Increase  of 
wlndspeed  In  the  vertical  and  vertical  wlndshear  Is  apparently  larger  for 
stronger  winds  (January).  The  magnitudes  of  the  wlndshear  in  the  layer  from 
surface  to  3  km  (Table  48)  are  24.1,  41.2,  44.7,  56.4,  and  59.9  knots  In 
January,  and  are  13.1,  24.4,  29.4,  31.8,  and  34.4  knots  In  July  for  the 
selected  thresholds.  The  windshears  In  the  layer  from  1.5  to  3  km  (Table  50) 
are  7.5,  15.7,  18.5,  21.6,  and  24.9  knots,  and  for  the  layer  from  3  to  5.5  ka 
(Table  51)  are  10.5,  22.5,  28.4,  33.7,  and  40.0  knots.  It  Is  no  surprise 


that  tha  largest  windshear  magnitudes  ara  associated  with  tha  aurfaca  to  5.5 
ka  layer.  For  this  layer,  the  magnitude  of  the  windshear  for  the  selected 
thresholds  ara  31.9,  57.0,  59.6,  76.8,  and  77.7  knots  in  January  decreasing 
to  17.8,  32.6,  38.4,  44.8,  and  49.2  knots  in  July. 

IV.  SUMMARY 

The  vertical  variation  of  the  horisontal  wind  (vector  windshear)  in  the 
troposphere  has  been  studied  for  one  location,  Berlin-Teaplehof  airport  in 
Gansany.  Although  studies  of  this  nature  are  most  often  made  in  the  boundary 
layer,  data  from  tropospheric  measurements  are  relatively  scant.  In  this 
study,  the  vector  windshear  raprasants  tha  deviation  of  the  wind  (taking  into 
account  both  windspeed  and  direction  changes)  from  one  altitude  point  to 
another . 

Frequency  distribution  and  selected  percentile  values  of  the  scalar 
shear,  angular  differences,  and  total  vector  shear  for  all  possible  permu¬ 
tations  (except  surface  to  lOOOmb)  for  the  5  pressure  levels  sre  presented 
in  detail  (monthly,  seasonal,  annual  averages) t  Surface,  lOOOmb  (near 
surface),  8S0mb  (1.5  km),  700mb  (3  km),  and  500mb,  (5.5  km).  Monthly  and 
seasonal  variation  of  these  parameters  are  clearly  evident  from  these  date. 
The  95  percent  values  of  the  scalar  shear,  angular  differences,  and  total 
vector  shear  for  each  of  the  atmoepheric  layers  are  listed  below  in  a  summary 
table. 


Summary  Tablet  95  percent  values  of  tha  windspeed  differences  (USD),  wind 
direction  differences  (HDD),  and  windshear  (HSH)  for  the  specified 
atmospheric  layers  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


Atmospheric  Layer 

USD  (Kn) 

HDD  (Deg) 

HSH  (Kn) 

Surface  -  1.5  km 

27.0 

110.0 

29.6 

Hear  surface  -  1.5  km 

25.0 

95.0 

28.0 

Surface  -  3  km 

33.0 

145.0 

21.8 

Hear  surface  -  3  km 

32.0 

140.0 

36.3 

1.5  -  3  km 

13.0 

80.0 

18.5 

3  -  5.5  km 

25.0 

70.0 

28.4 

1.5  -  5.5  km 

34.0 

130.0 

40.9 

Hear  surface  -  5.5  km 

49.0 

155.0 

53.9 

Surface  -  5.5  Km 

51.0 

160.0 

55.2 

Although  surface  to  1.5  km  and  1.5  to  3  km  sre  both  1.5  km  thick  lsyers, 
the  frequency  distribution  of  sngular  differences,  scalar  shear,  and  there¬ 
fore  the  vector  shear  are  quite  different  for  these  2  layers.  The  frequency 
of  occurrence  of  angular  diffarencas  of  greater  then  or  equal  to  30  degrees 
for  the  surface  to  1.5  km  layer  in  winter  is  63.9  percent  compared  to  22.8 
percent  for  the  layer  1.5  to  3  km.  The  magnitude  of  the  vector  windshear  is 
roughly  twice  as  large  in  the  layer  surface  to  1.5  km  compared  with  the  layer 
1.5  to  3  km.  Therefore,  to  assume  the  same  change  of  windspeed  and  direction 
(and  consequently  the  «ame  vector  shear)  for  every  atmospheric  layer  of 
equivslent  thickness  is  not  appropriate  in  many  instances  when  considering 
the  deviation  of  the  wind  from  one  altitude  level  to  another. 

The  data  for  this  singls  station  in  Central  Europe  may  serve  as  a  guide. 
Tt  Is  Intended  to  expend  this  study  to  other  locations. 
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TABLE  1.  Percent  Occurrence  of  the  Differences  In  Wlndspeed 
(knots)  Between  Surfece  end  850wb  (1500M)  it  Berlin, 
1200  Hours  6KT  (1974-78,  1981). 
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• 

TABLE  2. 

Percent  Occurrence  of  the  Differences  In  Wlndspeed 
(knots)  Between  lOOOiob  (Near  Surface)  and  850nb 
(1S00H)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 
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TABLE  3.  Percent  Occurrence  of  the  Differences  In  Mlndspeed 
(knots)  Between  Surface  and  700ab  (3000M)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981)  . 
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94.12 

WCCMil 

3.37 

9.42 

3.97 

7.07 

14.09 

42.02 

oall 

0.27 

10.90 

0.04 

10.09 

10.94 

10.  *0 

MtMTfR 

4.9* 

0.32 

0.77 

10.99 

11.4* 

*4.14 

SMI<K 

12.24 

11.04 

11.04 

19.22 

11.14 

9T.91 

SUNNI • 

13.40 

14.10 

19.04 

11.  79 

10.*4 

74.74 

annual 

0.42 

10.70 

11.29 

12.10 

19.11 

4  3.  19 

TABLE  4.  Percent  Occurrence  of  the  Differences  In  Wlndspeed 
(knots)  Between  1000Mb  (Near  Surface)  and  700Mb 
(3000*)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


a  TO  2 

1  TO  7 

7  TO  7 

9  T3  11 

12  TO  14 

6  7  17 

JAMUtftV 

4.21 

9.27 

7.42 

11. >■ 

11.74 

77.  17 

4.00 

17.77 

17.71 

12.77 

10.09 

16.73 

JtMCH 

7.41 

7.27 

11.77 

12.97 

7.41 

44.  J  7 

ATIIL 

!l.t» 

17.72 

7.77 

17.40 

10.41 

10.43 

nav 

14.27 

17.17 

17.77 

12.70 

12.70 

27.34 

JWK 

ia.*« 

17.44 

17.77 

11.41 

17.12 

17.44 

JULY 

14.27 

17.27 

17.77 

12.04 

12.34 

27.47 

aucusT 

14.27 

12.17 

17.14 

17.10 

14.07 

14.07 

IIMfMH 

11.77 

14.07 

7.41 

17.04 

17.77 

14.07 

octomi 

11.79 

11.11 

4.44 

17.0* 

4.17 

44.14 

MVfllll 

7.77 

17.27 

7.77 

11.47 

9.40 

72.14 

DltMIH 

4.47 

7.42 

10.11 

e.44 

14.71 

74. ;t 

F*tL 

17.77 

12.77 

7.72 

17.70 

11.  '.1 

7.12 

7.17 

12.71 

11.21 

12. 4> 

44.(7 

smiic 

11.41 

14.11 

11.41 

11.71 

10.  17 

1*.1  > 

su*4M 

17.70 

14.14 

17.44 

14.  It 

li.60 

21.2* 

**m«u  at. 

1 1.*4 

17.41 

12.14 

li.  11 

12.1* 

37.  7* 

j 


rABLE  5.  Percent  Occurrence  of  the  Differences  In  Wlndspeed 
(knots)  Between  850mb  (1500H)  and  700mb  (3000M) 
at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


•  TO  2 

3  TO  9 

0  TO  0 

9  TO  11 

12  TO  14 

CO  19 

MNUUI 

)i.*o 

24.00 

29.20 

10.13 

9.2b 

9.26 

HIMIUT 

H.Tl 

24.7) 

20.70 

13.40 

9.41 

.70 

MARCH 

M.M 

11.40 

17.90 

11.11 

7.41 

9.9* 

mil 

14*39 

17.30 

17.30 

13.04 

9.22 

2.01 

MAT 

33.9) 

JO.  JO 

14.20 

10.07 

4.4* 

.09 

JUNE 

49. 14 

22.00 

19.12 

11.0) 

2.3) 

0.00 

AULT 

34.  U 

10.77 

10.70 

10.04 

2.20 

1.10 

AVCUSI 

)>.)• 

10.10 

10.10 

7.02 

4.7* 

.19 

14.44 

11.09 

20.74 

11.  11 

0.S4 

2.4* 

OCTOMR 

37.04 

27.41 

17.70 

0.19 

9.14 

4.4* 

1R.OO 

30.79 

19.00 

11.97 

7.14 

9.1) 

OCCFH'ER 

36.  J4 

J4.01 

19.71 

12.  JO 

2.24 

4.V7 

FALL 

17.13 

J1.70 

10.  JM 

10.  14 

7.24 

4.13 

MINT** 

3«.a« 

27.02 

20.70 

12.20 

9.41 

3.91 

iarInc 

2*.  i* 

31.13 

10.42 

1  J.4) 

9.47 

2.04 

SUIUtFR 

11.  10 

JO. 09 

17.02 

9.41 

1. 14 

.71 

annual 

JO.  ft 

JO. 90 

10.10 

11.40 

9.94 

2.14 

10 


TABLE  6.  Percent  Occurrence  of  the  Differences  in  Windspeed 
(knots)  Between  700mb  (3000M)  and  500mb  (5500M) 
at  Berlin,  1200  Hours  GMT  (1974-78,  1981)  . 


0  TO  i 

3  TO  9 

0  TO  0 

9  TO  11 

12  TO  14 

Cl  15 

JANUARY 

14.74 

17.04 

14.04 

5.23 

14.84 

70.42 

feoruart 

12.67 

14.09 

15.04 

74.75 

10.89 

20.79 

MARCH 

12*04 

70.37 

17.34 

12.04 

12.96 

23.00 

APRIL 

19.  45 

17.39 

17.34 

14.78 

7.83 

74.96 

HAY 

21.43 

24.lt 

13.39 

14.94 

1.57 

20.54 

JVM 

30.23 

31.40 

14.77 

11.43 

7.33 

4.65 

JULY 

24.10 

20.97 

15.30 

14.40 

9.89 

5.49 

AUGUST 

2007 

21.90 

14.74 

15.24 

12. 3N 

7.67 

SEPTENO'R 

12.39 

74.44 

14.30 

77.94 

0.13 

15.56 

OCTOBER 

17.04 

21.40 

17.04 

17.04 

7.41 

70.03 

NOVENif  R 

17.09 

17.07 

14.74 

14.5  i 

14.53 

2  4.  79 

DEC! *«£• 

11.24 

21.19 

19.10 

1  1.46 

13.40 

21.  15 

FALL 

15.50 

19.90 

14.94 

10.  15 

9.82 

19.  vn 

NIMir* 

12.93 

1  7.39 

17.  1*1 

14.74 

1  1.08 

2  3. Si 

SPRlMf. 

IN. 42 

20.40 

14.12 

14.41 

0.04 

24.ll 

SUNNS  tt 

2  7.1)4 

24.99 

14.11 

14.54 

?  •  5  1 

6.01 

ANNUAL 

1  7.  A. 

21.14 

14.37 

15. 75 

9. 4J 

is.  n 

TABLE  7.  Percent  Occurrence  of  the  Differences  In  Wlndspeed 
(knots)  Between  850mb  (1500M)  and  500mb  (5500M) 
at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


0  TO  2 

3  TO  5 

JANUARY 

8.42 

15.79 

FEBRUARY 

10.8V 

11.88 

MARCH 

9.28 

11.11 

APRIL 

14.70 

10.41 

RAY 

9.82 

11.81 

JUNE 

22.09 

23.58 

JULY 

19.78 

21.98 

AUGUST 

23.81 

16.19 

SEPTEMBER 

14.07 

11.11 

OCTOBER 

19.56 

17. U4 

NOVEMBER 

12.82 

13.48 

DECEMBER 

11.24 

15.71 

FALL 

14.21 

13.95 

NIllTEA 

10.18 

14.  J4 

SPRING 

11.34 

11.04 

SUMMER 

21.99 

20.92 

ANNUAL 

14.27 

14.92 

6  TO  8 

9  TO  11 

12  TO  14 

CB  15 

11.98 

9.26 

13.68 

45.26 

11.88 

10.89 

10.69 

43.56 

11.11 

13.89 

7.41 

47.22 

4.57 

13.41 

7.83 

43.48 

22.32 

12.90 

11.61 

32.14 

13.93 

11.63 

12.79 

13.45 

15.34 

7.69 

12.09 

23.08 

14.29 

9.52 

11.43 

24.76 

12.55 

12.59 

8.15 

41.48 

18.92 

8.15 

8.19 

32.59 

6.84 

12.82 

7.69 

46.15 

7.87 

14.61 

15.73 

34.83 

12.42 

11.11 

(.01 

39.79 

10.93 

10.13 

13.33 

41.40 

14.33 

13.43 

8.96 

40.90 

14.34 

9.57 

12.06 

20.92 

13.11 

11.17 

10.32 

36.31 

TABLE  8.  Percent  Occurrence  of  the  Differences  in  Windspeed 
(knots)  Between  lOOOmb  (Near  Surface)  and  500mb 
(5500M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


0  Til  2 

3  TO  5 

JANUARY 

0.00 

9.26 

FEBRUARY 

7.92 

13.86 

MARCH 

2.76 

9.36 

APRIL 

7.83 

9.57 

NAY 

9.82 

11.61 

JUNE 

13.95 

11.12 

JULY 

10.99 

7.69 

AUGUST 

9.S2 

12.39 

SEPTEMBER 

3.70 

A. 99 

OCTOBER 

9.19 

9.93 

NOVEMBER 

5.98 

9.91 

DECEMBER 

3.37 

3.37 

FALL 

*.91 

5.93 

WINTER 

3.86 

7.  72 

SPRING 

6.87 

8.96 

SUMMER 

11.35 

11.70 

ANNUAL 

6.59 

8.22 

to 

c 

* 

9  10  11 

12  TO  19 

Gf  15 

2.11 

6.32 

6.32 

HO.UO 

5.99 

3.96 

7.92 

60.90 

6.98 

7.91 

9.33 

69.99 

8.70 

8.70 

8.70 

56.52 

9.96 

19.29 

10.71 

99.11 

12.79 

13.9$ 

8.19 

36.05 

10.99 

8.79 

15.38 

96.15 

10.98 

12.38 

9.52 

95.71 

19.07 

9.63 

8.15 

to. 00 

ll.lt 

8.89 

9.15 

60.79 

9.90 

9.27 

5.9') 

68.38 

3.J7 

3.37 

5.62 

80.90 

11.63 

7.73 

7.99 

62.79 

3.86 

9.56 

6.67 

73.33 

6.57 

10.15 

9.25 

58.21 

11.35 

11.70 

10.19 

*2.91 

8.51 

3.33 

9.53 

59.59 

TABLE  9.  Percent  Occurrence  of  the  Differences  in  Wlndspeed 
(knots)  Between  Surface  and  500mb  (5500M)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981). 


0  JO  2 

3  TO  S 

6  TO  8 

9  TO  11 

12  TO  19 

CC  15 

JANUARY 

0.00 

9.21 

1.09 

5.24 

6.32 

93.16 

FEBRUARY 

0.90 

9.93 

6.93 

5.99 

7.92 

69.36 

PARCH 

.93 

6.99 

9.63 

10.19 

5.56 

72.22 

APRIL 

9.5J 

7.53 

9.22 

10.93 

9.35 

62.61 

RAY 

ll.il) 

9.91 

9.36 

8.09 

15.18 

60.00 

JURE 

IP. 79 

19.12 

10.9  7 

19.12 

8.19 

38.37 

JULY 

6.59 

8,79 

19.29 

5.99 

19.29 

50.95 

AUGUST 

7.02 

10.98 

6.67 

12.13 

13.33 

99.52 

SEPTf ittER 

3.70 

3.19 

8.15 

io.  3  r 

8.69 

63.70 

OCTOBER 

3.70 

6.67 

7.91 

b.fi  r 

10.37 

69.19 

NOYEHAER 

A. 27 

9.27 

6.89 

6.89 

7.69 

70.09 

DECEN3ER 

1.12 

9.99 

2.25 

9.99 

1.12 

86.92 

FALL 

3.38 

5.93 

7.99 

e.oi 

9.09 

66.15 

WINTER 

3.8b 

9.56 

3.91 

5.26 

5.26 

77.59 

SPRING 

7.76 

7.76 

3.07 

9.55 

5.36 

61.99 

SUNNER 

8.87 

11.39 

10.29 

io.»» 

12.06 

*•6  .95 

ANNUAL 

5.92 

7.19 

6.99 

6.96 

8.69 

63.15 

14 


TABLE  10.  Percent  Occurrence  of  the  Differences  In  Wind  Direction 
(Degrees)  Between  Surface  and  850mb  (1500M)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981). 


0-29 

30-59 

O 

1 

4 

90-119 

120-149 

150-180 

JANUARY 

38.95 

40.00 

13.68 

3.16 

4.21 

0.00 

FEBRUARY 

37.62 

28.71 

18.81 

5.94 

1.98 

6.93 

MARCH 

47.22 

35.19 

13.89 

1.86 

.93 

.93 

APRIL 

60.00 

28.70 

2.61 

3.48 

2.61 

2.61 

HAY 

52. 68 

28.57 

8.93 

4.46 

4.46 

.89 

JUNE 

53.49 

77.91 

8.14 

5.81 

1.16 

3.49 

JULY 

56.04 

26.37 

15.38 

1.10 

1.10 

0.00 

AUCUST 

57.14 

28.57 

7.62 

4.76 

1.9U 

0.00 

SEPTEMBER 

57.04 

20.74 

11.85 

5.19 

3.70 

1.48 

OCTOBER 

45.93 

32.59 

14.07 

1.48 

5.19 

.74 

November 

46.15 

34.75 

11.11 

3.42 

.85 

1.71 

DECEMBER 

31.46 

47.19 

14.61 

4.49 

1.12 

1.12 

FALL 

49.87 

29.72 

12.40 

3.36 

3.36 

1.29 

WINTER 

36.14 

38.25 

15.79 

4.56 

2.46 

2.81 

SPRING 

53.43 

30.75 

8.36 

3.28 

2.69 

1.49 

SUMMER 

55.67 

27.66 

10.28 

3.90 

1.42 

1.06 

ANNUAL 

49.03 

31.42 

11.64 

3.72 

2.56 

1.63 

TABLE  11.  Percent  Occurrence  of  the  Differences  in  Wind  Direction 
(Degrees)  Between  lOOOmb  (Near  Surface)  and  850mb 
(1500M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


0-29 

30-59 

60-89 

90-113 

120-149 

150-180 

JANUARV 

94.21 

36.84 

13.68 

4.21 

1.05 

0.00 

FEBRUARY 

44.55 

27.72 

14.85 

6.93 

3.96 

1.9H 

MARCH 

52.78 

30.56 

12.96 

2.78 

.93 

O.UO 

APRIL 

60. 87 

27.83 

4.35 

1.74 

3.48 

1.74 

HAY 

56.25 

28.57 

7.14 

4.46 

3.57 

0.00 

JUNE 

55.81 

25.58 

9.30 

5.81 

2.33 

1.16 

JULY 

62.64 

25.27 

8.79 

3.30 

0.00 

0.00 

AUGUST 

66.67 

22.86 

5.71 

2.86 

.95 

.45 

SEPTEMBER 

54.26 

22.96 

8.15 

6.67 

1.48 

1.48 

OCTOBER 

52.59 

28.15 

13.33 

2.96 

2.22 

.74 

NOVEMBER 

47.86 

41.03 

6.84 

1.71 

2.56 

o.oc 

DECEMBER 

37.08 

41.57 

15.73 

3.37 

1.12 

1.12 

FALL 

53.49 

30.23 

9.56 

3.88 

2.07 

.78 

WINTER 

42.11 

35.09 

14.74 

4.91 

2.11 

1.05 

SPRING 

56.72 

28.96 

8.06 

2.79 

2.69 

.60 

SUMMER 

62.06 

24.47 

7.80 

3.90 

1.06 

.71 

ANNUAL 

53.69 

29.71 

9.93 

3.96 

2.02 

.78 

TABLE  12.  Percent  Occurrence  of  the  Differences  in  Wind 
Direction  (Degrees)  Between  Surface  and  700mb 
(3000M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


0-29 

30-59 

60-89 

90-119 

120-149 

150-180 

JANUARY 

27.37 

36. 84 

22.11 

4.21 

3.16 

6.32 

FEBRUARY 

26.73 

28.71 

21.78 

11.88 

5.94 

4.95 

MARCH 

38.89 

25.93 

13.89 

9.26 

8.33 

3.70 

APRIL 

36.52 

32.17 

12.17 

5.22 

6.96 

6.96 

NAY 

43.75 

18.75 

16.07 

8.93 

7.14 

5.36 

JUNE 

37.21 

30.23 

16.28 

2.33 

8.14 

5.81 

JULY 

45.05 

29.67 

12.09 

7.59 

5.49 

0.00 

AUGUST 

39.05 

33.33 

11.43 

9.52 

3.81 

2.86 

SEPTEMBER 

45.19 

24.44 

6.67 

8.15 

8.89 

6.67 

OCTOBER 

45.19 

27.41 

10.37 

8.39 

4.44 

3.70 

NOVEMBER 

41.03 

34.19 

15.38 

5.13 

.85 

3.42 

DECEMBER 

25.84 

43.82 

16.85 

3.37 

8.99 

1.12 

Pall 

43.93 

28.42 

10.59 

7.49 

4.91 

4.65 

WINTER 

26.67 

36.14 

20.35 

6.67 

5.96 

4.21 

SPRING 

39.70 

25.67 

14.03 

7.76 

7.46 

5.37 

SUMMER 

40.4J 

31.21 

13.12 

6.74 

5.67 

2.84 

ANNUAL 

38.25 

30.02 

14.20 

7.21 

5.97 

4.34 

17 


TABLE  13.  Percent  Occurrence  of  the  Differences  In  Wind 
Direction  (Degrees)  Between  lOOOmb  (Near 
Surface)  and  700mb  (3000M)  at  Berlin,  1200 
Hours  GMT  (1974-78,  1981). 


0-29 

30-99 

60-09 

90-119 

120-149 

190-100 

JANUARY 

29.47 

40.00 

16.84 

9.26 

6.32 

2.11 

FEBRUARY 

24.73 

33.b* 

23.76 

9.90 

3.96 

3.9r» 

MARCH 

37.°6 

29.63 

12.04 

10.19 

6.40 

3.70 

APRIL 

40.00 

30.43 

11.30 

9.22 

9.22 

7.03 

HAT 

44.04 

20.94 

16.96 

6.29 

6.29 

9.  36 

JUNE 

SB. 37 

32.96 

10.47 

0.14 

6.90 

3.49 

JULY 

49.09 

32.97 

12.09 

4.49 

4.40 

1.10 

AUGUST 

42.06 

39.40 

14.29 

6.67 

1.90 

3.01 

SEPTEMBER 

43.70 

29.93 

8.19 

6.67 

0.09 

6.67 

OCTOBER 

41.4B 

31.09 

11.11 

0.01 

3.70 

2.V6 

NOVEMBER 

49.30 

39.90 

10.26 

4.27 

.06 

3.42 

DECEMBER 

32.90 

41.97 

14.61 

3.37 

9.62 

2.29 

FALL 

43.41 

31.01 

9.02 

b.  72 

4.69 

4. 39 

WINTER 

28.77 

39.29 

10.60 

6.32 

9.26 

2.61 

SPRING 

40.90 

26.07 

13.43 

7.16 

9.97 

5.u7 

SUMNER 

42.20 

31.91 

12.41 

6.30 

4,26 

2.34 

ANNUAL 

39.2b 

31.73 

13.27 

6.67 

9.04 

4.03 

TABLE  14.  Percent  Occurrence  of  the  Differences  In  Wind  Direction 
(Degrees)  Between  850Mb  (1500M)  and  700Mb  (3000M)  at 
Berlin,  1200  Hours  GMT  (1974-78,  1981). 


0-20 

10-90 

*0-00 

00-110 

120-140 

190-100 

JANUARY 

71.  SB 

21.09 

9.24 

1.09 

1.09 

o 

• 

o 

e 

FEBRUARY 

IY.Il 

19. 84 

10.  BO 

1.  OB 

.09 

.99 

MARCH 

48.92 

17.90 

0.2* 

2.70 

.93 

.03 

APRIL 

72.17 

11.01 

7. PS 

2.61 

2.bl 

.27 

NAY 

70.94 

14.20 

10.71 

2**0 

.00 

.04 

JUNE 

*0.77 

ta.*o 

*.*9 

4. *9 

0.00 

2.33 

JULY 

71.*] 

10.70 

9.40 

0.00 

0.00 

1.10 

AUCUST 

77.14 

19.24 

3.01 

1.00 

1.00 

o.uo 

SEPTEMBER 

71.11 

17.04 

9.10 

I.Vj 

1.40 

2.22 

OCTOBER 

77.04 

1*.  JO 

2.0* 

J.  70 

0.00 

0.00 

NOVEMBER 

07.  IS 

6.04 

9.11 

0.00 

.15 

0.00 

OECEMBER 

00.00 

13.40 

3.37 

2.29 

o.ou 

0.00 

FALL 

70.04 

1J.7Q 

4.10 

2.  J3 

.70 

.  70 

bINTER 

73.60 

14.04 

b.67 

1.75 

.70 

.  35 

SPRING 

70.49 

19.22 

0.29 

2.49 

1.49 

.90 

SUMMER 

73.7b 

17.71 

4.61 

2.11 

.71 

1.06 

ANNUAL 

74.17 

IS.  *7 

*.21 

2.25 

.93 

.  75 

19 


TABLE  15.  Percent  Occurrence  of  the  Differences  In  Wind  Direction 
(Degrees)  Between  700Mb  (3000M)  and  500nb  (5500M)  at 
Berlin,  1200  Hours  GMT  (1974-78.  1981). 


0-« 

30-58 

60-88 

80-118 

120-149 

113-180 

JAMOAtY 

•  2.11 

14.74 

4.16 

0.03 

0.00 

0.  Ou 

FEIMMKT 

67.33 

16.81 

10.89 

3.94 

.99 

J.  JO 

march 

•0.36 

11.88 

J.  70 

0.00 

1.83 

0.80 

ARKIL 

70.43 

19.13 

6.46 

2.bl 

.87 

O.cJ 

MAT 

72.32 

14.64 

4.46 

.89 

1.79 

.89 

Jim 

60.77 

11.60 

3.49 

3.49 

2.31 

2.33 

JJLt 

•  3.52 

12.04 

1.18 

1.10 

1.10 

1.10 

august 

•  1.90 

12.38 

2.86 

1.40 

0.00 

.95 

SE7TEME8 

•0.74 

14.37 

2.2? 

2.72 

.74 

O.oC 

0CT08EA 

77.78 

11.11 

7.41 

.  74 

.74 

2.72 

NOVCIiaCR 

•4.62 

4.  *0 

3.42 

.85 

1.71 

o.Co 

3SCEN6E8 

13. 13 

11.74 

4.49 

1.1? 

0 . 0<J 

•:.Co 

FALL 

80.  HI 

It.  ->3 

4.  J4 

1.24 

1.01 

.  78 

Ml  ft TEA 

77.19 

14.17 

6.12 

1.75 

.35 

8.00 

S7KI4G 

74. 13 

17.61 

5.07 

1.14 

1.44 

.  10 

SU1MF-1 

70.72 

i*.ia 

2.48 

2.13 

l.Ot 

1.42 

ANNUAL 

77.89 

14.35 

4.58 

1.55 

1.01 

.62 

20 


TABLE  16.  Percent  Occurrence  of  the  Differences  In  Wind 
Direction  (Degrees)  Between  850mb  (1500M) 
and  500mb  (5500M)  at  Berlin,  1200  Hours  GMT 
(1974-78,  1981). 


0-» 

30-99 

40-09 

90-119 

120-1*9 

190-190 

JANUARY 

99.79 

i  TRll 

10.93 

3.14 

2.11 

1.09 

FEORUARY 

AT.  92 

21. 71 

10.09 

9.90 

A. 99 

*.99 

MARCH 

90.00 

23. 19 

12.94 

4.  *0 

2.79 

*.43 

ARR1L 

AB.70 

23. AM 

13. OA 

A. 39 

4.09 

*.39 

NAY 

90.00 

21. AS 

10.71 

4.29 

9.34 

4.29 

JUNE 

AT. AT 

29. 9R 

10.  AT 

9.01 

9.01 

*.49 

JULY 

42. AA 

20. OR 

0.79 

3.30 

1.10 

3.30 

AU&UST 

92. SR 

31. AS 

A.  74 

A. 74 

3.01 

2.84 

SERTENBER 

99. 9A 

22. 9A 

11.11 

9.91 

2.9b 

1.4  ) 

OCTOBER 

9A.0T 

22.22 

12.99 

4.47 

2.94 

l.*» 

NOVEMRER 

TO. 09 

19. A4 

3.A2 

3. *2 

1.71 

1.71 

DECEMBER 

A9.I7 

14. 09 

13.  AR 

1.12 

2.29 

1.12 

FALL 

99.  AS 

21.71 

9.10 

9.  *1 

2.90 

1.99 

WINTER 

99.79 

22.11 

11.90 

*.91 

3.16 

2. *4 

SR R INC 

A9.99 

22.49 

12.2* 

9.47 

*.M 

9.07 

SUMNER 

9A.2A 

24. 2A 

7.10 

4.61 

3.99 

3.94 

ANNUAL 

9*. 93 

21.0* 

10.2* 

9.20 

3.49 

3.10 

21 


TABLE  17.  Percent  Occurrence  of  the  Differences  In  Wind 

Direction  (Oegrees)  Between  lOOOnO  (Near  Surface) 
and  500mb  (5500M)  at  Berlin.  1200  Hours  GMT  (1974-78 
1981).  * 


0 -2* 

30-30 

60-80 

00-110 

120-140 

150-130 

JANUARY 

20.47 

It. 58 

16.05 

7.37 

6.32 

6.12 

FEBRUARY 

24. 75 

21.77 

13.84 

17.32 

12.87 

3.04 

MARCH 

30.5b 

24.07 

12.04 

14.61 

11. 11 

7.41 

APRIL 

30.43 

23.70 

6.70 

11.33 

12.17 

8.70 

HAY 

20.46 

20.46 

3.01 

0.82 

11.61 

10.71 

JUNE 

32.36 

23.36 

15.12 

3.81 

8.14 

12.70 

JULY 

41.76 

26.57 

10.00 

7.60 

3.40 

5.40 

AUGUST 

33.24 

20.52 

17.14 

7.62 

4,76 

3.71 

SEPTEMBER 

36.30 

24.44 

14.81 

8.80 

6.67 

8.00 

OCTOBER 

34.56 

23.70 

14.81 

14.07 

3,19 

6.67 

NOVEMBER 

36.75 

31.62 

13.38 

7.60 

5.13 

3.42 

DECEMBER 

31.46 

30.34 

17.03 

10. 1L 

5.62 

4.,0 

fall 

36.18 

26.36 

14.  >0 

10.34 

5.68 

6.46 

WINTER 

28.42 

28.07 

17.54 

11.0) 

3.42 

5.61 

SPRING 

30.15 

27.46 

0.85 

11.94 

11.64 

8.06 

SUrlMER 

34.52 

24.01 

14.54 

7.03 

6.03 

7.80 

ANNUAL 

3?. 07 

27.30 

14.12 

10.40 

7.01 

7.21 

22 


TABLE  18.  Percent  Occurrence  of  the  Differences  In  Hind  Direction 
(Degrees)  Between  Surface  and  500mb  (5500M)  at  Berlin, 
1200  Hours  fiMT  (1974-78,  1981). 


O-If 

39-54 

40-B9 

90-114 

120-149 

150-189 

January 

2S.U 

31. 9B 

22.11 

6.32 

6.32 

7.37 

February 

29.74 

Lt.Bl 

14.89 

17.32 

19.  B1 

3.96 

MARCH 

30.94 

23.19 

12.04 

12.46 

12.04 

9.26 

APRIL 

30.43 

25.22 

12.17 

12.17 

11.30 

8.70 

HAY 

30.34 

21.21 

11.61 

10.71 

8.93 

15.18 

JUNE 

31.40 

17.44 

22.09 

9.30 

5.81 

13.95 

JULY 

34.94 

29.47 

12.09 

7.69 

6.59 

4.40 

AUGUST 

39.24 

27.42 

19.24 

10.48 

5.71 

5.71 

SEPTEMBER 

33.33 

21.15 

13.33 

7.41 

11.11 

6.6  7 

OCTOBER 

33.33 

26.47 

14.91 

11.85 

8.15 

5.19 

no vc  net  r 

36.75 

19.06 

13.64 

10.2b 

5.96 

4.27 

OECENBER 

ZB. 09 

26.97 

22.47 

11.24 

4.49 

6.  74 

FALL 

34. 37 

27.41 

13.95 

9  ,  B  2 

8.5  i 

5.4  J 

WINTER 

26.67 

25.61 

19.65 

11.43 

10.18 

5.9b 

SPRING 

30.45 

23. SB 

11.94 

11.94 

10.75 

11.04 

SUMNER 

39.46 

25.19 

14.31 

9.22 

b .  03 

7. SO 

ANNUAL 

31.69 

25.76 

15.21 

10.71 

8.92 

7.53 

TABLE  19.  Percent  Occurrence  of  the  Wlndshear  (knots) 
Between  Surface  and  850mb  (1500M)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981)  . 


0  TO  2 

3  TO  9 

B  TO  B 

9  TO  11 

12  TO  14 

Cl  19 

JANUARY 

4.21 

4.21 

7.37 

10.93 

3.16 

70.93 

FEBRUARY 

2.97 

6.93 

13.86 

16.81 

1B.B1 

40.99 

MARCH 

1.89 

9.2* 

12.96 

19.44 

14.81 

41.67 

APRIL 

7.B3 

14.78 

20.87 

20.00 

19.69 

20.87 

NAY 

7.14 

16.07 

29.00 

19.64 

13.39 

18.79 

JUNE 

9.30 

16.28 

17.44 

20.93 

17.44 

18.60 

JULY 

9.49 

19.78 

19.78 

23.08 

12.09 

19.78 

AUGUST 

4.  76 

10.48 

20.00 

22.86 

21.90 

20.00 

SEPTEMBER 

3.70 

13.33 

12.99 

IB. 92 

17.70 

34.07 

OCTOBER 

3.70 

8.19 

19.96 

19.96 

14.07 

42.96 

NOVEMBER 

.89 

6.84 

7.69 

12.82 

6.84 

64.96 

DECEMBER 

0.00 

2.29 

8.99 

11.74 

13.48 

64.04 

FALL 

2.84 

9.96 

12.14 

19.76 

13.18 

46.91 

WINTER 

2.46 

4.96 

10.18 

12.98 

11.93 

97.89 

SPRING 

9.67 

13.43 

19.70 

19.70 

14.63 

26.87 

SUMMER 

6.38 

19.29 

19.19 

22.34 

17.38 

19.90 

ANNUAL 

4.27 

10.71 

19.21 

17.61 

14.20 

38*01 

TABLE  20.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
lOOOmb  (Near  Surface)  and  850mb  (1500H)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981). 


0  TO  2 

3  TO  3 

4  TO  8 

9  T3  11 

12  TO  14 

G«  15 

JANUARY 

4.21 

3.2b 

4.47 

8.42 

11.38 

bl.OS 

FEBRUARY 

4.43 

4.90 

14. B3 

19.80 

17.82 

32.67 

MARCH 

2.7B 

10.19 

17.34 

19.44 

18.32 

31.48 

AFRIL 

10.43 

13. b3 

23.48 

lb. 32 

lb. 32 

17.39 

NAY 

4.23 

24.11 

21.43 

20.34 

13.34 

14.29 

JUNE 

10.47 

14.77 

10.40 

19.77 

lb.  28 

15.12 

JULY 

7.49 

23.03 

24.18 

23.05 

4.54 

15.39 

AUGUST 

7.42 

lb.  14 

20.93 

23.71 

15.24 

14.29 

SEPTEMBER 

4.44 

14.07 

20.00 

19.26 

14.81 

27.41 

OCTOBER 

4.44 

.13.33 

14.11 

17.04 

17.04 

33.33 

NOVEHBER 

1.71 

7.b9 

10.2b 

11.97 

6.34 

61.5* 

OECEN8ER 

0.00 

3.37 

7.87 

20.22 

8.49 

59.55 

fall 

3.62 

11.89 

15.23 

lb.  21 

13.18 

39.79 

WINTER 

3.1b 

b.  32 

10.88 

lo.  14 

17.48 

50.53 

SPRING 

4.57 

lb. 72 

20.90 

Id. 41 

lb. 12 

o 

«!4» 

• 

o 

SUMNER 

•  . 51 

19.30 

21.28 

23.05 

12.77 

14. S9 

ANNUAL 

3.33 

13.34 

17.07 

18.37 

13.81 

31.61 

25 


TABLE  21.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
Surface  and  700mb  (3000M)  at  Berlin,  1200  Hours  GMT 
(1974-78,  1981). 


0  TO  2 

3  TO  5 

6  TO  8 

9  TO  11 

12  TO  14 

Cl  15 

JANUARY 

1.05 

0.00 

3.16 

7.37 

7.37 

81. U5 

FEBRUARY 

1.10 

6.13 

1.40 

10.89 

15.84 

54.46 

NARCH 

.13 

3.70 

5.56 

8.33 

12.96 

68.52 

APRIL 

2.61 

5.22 

16.52 

16.52 

9.57 

49.57 

NAY 

4.46 

6.25 

10.71 

20.54 

16.07 

41.96 

JUNE 

4.65 

1.J0 

19.77 

10.4  7 

16.28 

39.53 

JULY 

3.30 

8.71 

15.38 

15.31 

15.38 

41.7b 

AUGUST 

3. HI 

4.76 

16.11 

13.33 

19.05 

42.06 

SEPTEN8ER 

.74 

5.19 

10.17 

14.81 

11.85 

57.04 

OCTOBER 

3.70 

7.41 

6.67 

10.37 

10.37 

61.48 

N0VEN8ER 

0.00 

4.27 

7.64 

6.84 

11.11 

70.09 

OECENBER 

0.00 

2.25 

1.12 

5.62 

10.11 

eo.vo 

PAUL 

1.55 

3.68 

8.27 

10.45 

11.11 

62.53 

NINTER 

1.05 

3.16 

4.91 

8.07 

11.23 

71.58 

SPRING 

2.61 

5.07 

11.04 

15.72 

12. 84 

53.13 

SUHNER 

3.10 

7.45 

17.02 

13.12 

17.02 

41.49 

ANNUAL 

7.25 

5.33 

10.16 

11.87 

12.88 

57.49 

?6 


•  -1 


TABLE  22.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
lOOOmb  (Near  Surface)  and  700mb  (3000M)  at  Berlin. 
1200  Hours  GMT  (1974-78,  1981). 


0  TO  2 

3  TO  5 

6  TO  8 

9  TO  11 

12  TO  14 

Gt  15 

JANUARY 

1.05 

1.09 

4.21 

7.37 

8.42 

77.89 

FEBRUARY 

2.97 

4.95 

10.89 

10.89 

17.82 

52.48 

MARCH 

0.00 

6.48 

6.48 

9.26 

12.04 

65.74 

APRIL 

.87 

7.83 

14.79 

18.26 

10.43 

47.83 

NAT 

5.36 

6.25 

14.29 

16.96 

18.75 

38.39 

JUNE 

4.65 

9.30 

23.26 

10.47 

16.28 

36.05 

JULY 

1.  LO 

12.09 

19.79 

15.33 

15.38 

36.26 

AUGUST 

1.90 

8.57 

17.14 

14.29 

22.86 

35.24 

SEPTEMBER 

1.48 

8.15 

7.41 

17.73 

13.33 

51.35 

OCTOBER 

2.96 

9.63 

7.41 

13.33 

9.63 

57.04 

NOVEMBER 

0.00 

6.98 

5.96 

8.55 

12.82 

66. 67 

DECEMBER 

0.00 

3.37 

2.25 

10.11 

10.11 

74.16 

FALL 

1.55 

3.01 

6.98 

13.44 

11.89 

58.14 

WINTER 

1.40 

3.16 

5.96 

9.47 

12.28 

67.72 

SPRING 

2.09 

6.87 

11.94 

14.93 

13.73 

50.45 

SUNNER 

2.46 

9.93 

19.86 

13.48 

18.44 

35.32 

ANNUAL 

1.86 

7.06 

10.96 

12.96 

13.89 

53.37 

TABLE  23.  Percent  Occurrence  of  the  Wlndshear  (knots)  Between 
850mb  (1500M)  and  700mb  (3000M)  at  Berlin,  1200 
Hours  GMT  (1974-78,  1981)  . 


0  TO  2 

3  TO  5 

6  TO  9 

9  TO  11 

12  TO  14 

Gt  15 

JANUARY 

6.32 

17.89 

28.92 

15.79 

10.53 

21.05 

FEBRUARY 

6.90 

19.80 

29.75 

21.73 

10.89 

12.37 

MARCH 

9.26 

22.22 

20.37 

20.37 

7.91 

20.37 

APRIL 

B.70 

29.35 

25.22 

19.13 

13.04 

9.57 

NAY 

9.82 

29.95 

16.96 

25.00 

11.61 

7.19 

JUNE 

11.63 

33.72 

29.07 

16. 2C 

9.65 

9.65 

JULY 

13.19 

31.37 

23.08 

18.68 

5.9  9 

7.69 

AUCUST 

a2.  JB 

29.52 

30.98 

12.33 

7.62 

7.62 

SEPTEMBER 

11.11 

25.19 

22.22 

19.07 

19.07 

13.33 

OCTOBER 

19*31 

22.22 

29.99 

1-9.37 

11.85 

12.59 

NOVEMBER 

9.27 

29.91 

26.53 

16.24 

12.82 

1C. 26 

DECEMBER 

5.62 

23.60 

35.96 

14.61 

10.11 

10.11 

FALL 

10.39 

25.53 

29.29 

14.73 

12.92 

12.14 

WINTER 

7.37 

20.35 

29.97 

17.59 

10.53 

19.79 

SPRING 

9.25 

25.37 

20.90 

21.49 

10.75 

12.29 

SUMMER 

12.91 

31.56 

27.66 

15.60 

6.03 

6.  79 

ANNUAL 

9.85 

25.63 

25,29 

17.30 

10.32 

11.56 

TABLE  24.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
700mb  (3000M)  and  500mb  (5500M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


0  TO  2 

3  TO  5 

6  TO  8 

9  TO  11 

12  TU  14 

GY  15 

JANUARY 

0.00 

1.05 

0.00 

4.21 

4.21 

90.53 

FEBRUARY 

0.00 

4.95 

4.95 

1.93 

11.88 

76.24 

NARCH 

0.00 

.93 

1.85 

5.56 

5.56 

86.11 

APRIL 

.87 

5.22 

4.35 

5.22 

7.83 

76.52 

NAY 

2.68 

4.46 

4.46 

5.36 

18.75 

64.29 

JUNE 

I. 16 

8.14 

10.47 

8.14 

16.26 

55.81 

JULY 

1.1C 

6.59 

7.69 

6.79 

10.99 

64. 84 

AUGUST 

1.90 

4.76 

7.62 

8.57 

12.38 

64.  7 b 

SEPTEMBER 

1.46 

.74 

3.70 

3.70 

8. 89 

81.46 

OCTOBER 

0.00 

3.70 

2.96 

7.41 

11.11 

74.31 

NOVEMBER 

0.00 

.85 

3.42 

7.69 

5.96 

82.05 

OECEM8ER 

0.00 

2.25 

0.00 

0.00 

4.49 

93.26 

FALL 

.52 

1.81 

3.34 

6.20 

8.79 

79.33 

HINTER 

0.00 

2.31 

1.75 

2.11 

7.02 

86.  j2 

SPRING 

1.19 

3.58 

3.58 

5.37 

10.75 

75.52 

SUNNER 

1.42 

4.38 

3.51 

8.51 

13.12 

6  2.0b 

ANNUAL 

.78 

3.49 

4.19 

5 . 5  J 

9.  “4 

7b.  11 

TABLE  25.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
850mb  (1500M)  and  500mb  (5500M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


0  TO  2 

3  10  5 

6  10  S 

9  TO  11 

12  TO  15 

GY  15 

JANUARY 

0.00 

0.00 

2.11 

3.16 

5.26 

89.57 

FEBRUARY 

.99 

2.97 

5.95 

6.93 

6.93 

76.25 

MARCH 

.93 

0.00 

2.78 

5.63 

5.63 

87.05 

APRIL 

.87 

5.22 

6.96 

5.35 

5.22 

77.39 

NAY 

3.57 

3.57 

2.68 

8.93 

15.13 

66.07 

JUNE 

1.1b 

6.98 

9.30 

12.79 

15.12 

55. b5 

JULY 

2.20 

5.59 

9.89 

6.59 

10.99 

65.35 

AUGUST 

2.86 

3.81 

7.62 

10.58 

13.33 

61.90 

SEPTEMBER 

2.22 

0.00 

-1.55 

5.55 

10.37 

78.52 

OCTOBER 

.7* 

2.22 

2.96 

10.37 

9.63 

75.07 

NOVEMBER 

.85 

.85 

5.27 

5.27 

6.85 

*2.91 

0ECEM8ER 

0.00 

2.25 

0.00 

0.09 

2.25 

95.51 

FALL 

1.29 

1.03 

3.88 

6.56 

9.08 

78.29 

WINTER 

.35 

l.  75 

2.81 

3. 51 

5.91 

6b. 67 

SPRING 

1.79 

2.99 

5.18 

5.97 

8.36 

76.  72 

SUMMER 

2.13 

5.32 

8.87 

9.9  3 

13.12 

60.^4 

ANNUAL 

1.50 

2.65 

5.81 

6.55 

8.85 

75. U7 

30 


TABLE  26.  Percent  Occurrence  of  the  Windshear  (knots)  Between 
lOOOmb  (Near  Surface)  and  SOOmb  (5500M)  at  Berlin, 
1200  Hours  GMT  (1974-78,  1981). 


0  TO  2 

3  TO  5 

January 

1.03 

9.A7 

FEBRUARY 

1.96 

A. 95 

MARCH 

0.00 

5.46 

APRIL 

A.  35 

9.57 

MAY 

.89 

5.  36 

JUNE 

0.00 

10.47 

JULY 

6.79 

12.09 

AUGUST 

3.ei 

12.33 

SEPTEMBER 

2.22 

10.37 

OCTOBER 

I.  AS 

5.93 

NOVEMBER 

A. 27 

1.71 

OECEHBER 

0.00 

3.37 

fall 

2.56 

6.20 

WINTER 

1.05 

5.96 

SPRING 

1.79 

7.16 

SUMNER 

A,  20 

11.70 

ANNUAL 

2. AO 

7.60 

6  TO  8 

9  T1  ll 

12  TU  14 

CS  15 

5.26 

5.26 

11.58 

67.37 

10.39 

5. 94 

14.85 

61.39 

6.43 

12.04 

8.33 

66. 6  7 

6.96 

5.22 

7.83 

66.39 

11.61 

17.86 

14.29 

50.00 

22.09 

19.77 

15.12 

32.56 

12.09 

12.03 

12.09 

42.86 

12.36 

17.14 

10.46 

43.  ei 

7.41 

10.3  7 

10.37 

59.26 

14.31 

10.17 

10.37 

57.04 

8.55 

10.26 

10.26 

64.9b 

4.49 

lx.  24 

19.10 

61. £0 

10.34 

10.34 

10.34 

60.21 

7.02 

7.37 

15.09 

63.61 

8.36 

11. 64 

10.15 

60.90 

15.25 

16.31 

12.41 

40.07 

10.16 

11.33 

11.79 

56.  71 

TABLE  27. 

Percent  Occurrence  of  the  Windshear 

(knots)  Between 

Surface 

and  500mb  (5500M) 

at  Berlin 

,  1200 

Hours 

0 

GMT  (1974-78,  1984) 

• 

• 

O  TO  2 

3  ro  5 

6  TO  9 

9  TO  It  12  TO  IA 

Gf  15 

januart 

A. 21 

11.59 

18.95 

9.41 

15.79 

AO. 00 

[  FEBRUARY 

2.97 

11.89 

15. 8A 

22.77 

13.86 

32.67 

MARCH 

A. A3 

9.26 

16.67 

14.31 

14. A4 

35.19 

APRIL 

7.33 

IA.78 

10. A3 

20.97 

11.30 

3A.78 

1  MAY 

9.82 

16.07 

17.86 

17.86 

8.93 

79.46 

[  JUNE 

B.1A 

30.23 

27.91 

15.12 

9.30 

9.30 

[  JULY 

16.43 

20.38 

16. A8 

23.06 

9.89 

13.19 

I  AUGUST 

12.38 

20.45 

20.95 

13.33 

17.14 

15.24 

SEPTEMBER 

3.70 

17.79 

19.26 

22.22 

9.63 

27.41 

OCTOBER 

A.AA 

15.56 

17. OA 

19.26 

16.30 

27.41 

NOY6M3ER 

2.56 

15.38 

13.63 

le.io 

11.97 

37.61 

oecsr.eER 

1.12 

8.99 

22. A7 

15.73 

12.36 

39.33 

fall 

3.62 

16.23 

16.50 

2C.U 

12  woo 

30.49 

- 

WINTER 

2.31 

10.98 

18.95 

16.14 

14.04 

37.  14 

SPRING 

7.4o 

13. A3 

14.93 

17.91 

13.13 

33.13 

* 

SUMMER 

12. Al 

23.76 

21.63 

17.02 

12.41 

12.77 

ANNUAL 

6.3b 

15.49 

17. 8A 

18.00 

12.03 

78.73 

3? 

4 

.  ....  1 

TABLE  28.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wlndspeed  (knots)  Between  Surface  and 
850mb  ( 1500M)  at  Berlin,  1200  Hours  GMT  (1974-78, 
1981). 


SO IH  P i ?  C 

90IH  PERC 

9STH  PERL 

97.5  Pi»C 

99TH  PEI- 

j*NUAfr 

17.5 

'8.5 

35.0 

39., 

60.  0 

FEBRUARY 

10.0 

2  6.  > 

27.0 

2  9.0 

32.0 

MARCH 

11.  o 

2  5.0 

77.-. 

15.3 

66. n 

APRIL 

7.5 

16.0 

19.  3 

20.  1 

76.5 

“At 

7.0 

15. 2 

16. 0 

19.6 

21.* 

JUNK 

6.0 

16.0 

18.6 

20.5 

76.3 

JULY 

6.0 

17.0 

17.  0 

20.3 

71.0 

AUGUST 

9.0 

15.5 

15.3 

20. 0 

21.0 

SEPTEMBi-i 

10.0 

2  6.0 

7  7.0 

39., 

36.1 

OCTOBER 

11. c 

72.5 

2  7.0 

?  6 . 5 

39.6 

-«CttMOFR 

17. C 

27.0 

37.  <7 

31.  J 

36.0 

rfCENBER 

1 K  .  U 

2  7.0 

3  7.'- 

33.  7 

62.0 

WINTER 

l*.  0 

27.0 

37.  C 

3  7.1 

62.0 

SPRING 

f  .C 

IB  .0 

71.  S 

25.0 

30.6 

SUMNER 

?.o 

15.7 

15.0 

70.0 

76.  6 

FALL 

12.0 

26.0 

7H.9 

3i.r> 

36.3 

ANNUAL 

10.0 

23.0 

2  7.0 

31.0 

37.1 

TABLE  29.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wlndspeed  (knots)  Between  lOOOmb 
(Near  Surface)  and  850mb  (1500M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


«OTM  pERC  90 III  Pt*C  93TH  PERC  97,5  PfcRC  99TH  PtRC 


JANUARY 

15.5 

26.0 

32.0 

FEBRUARY 

9.0 

20.1 

29.0 

MARCH 

10.0 

22.2 

23. « 

APRIL 

6.0 

19. 3 

19.0 

HAY 

b.o 

19.0 

16.* 

JUNE 

5.0 

13.0 

17.3 

JULY 

6.0 

13.1 

17.0 

AUGUST 

7.U 

12.5 

16.0 

iEPTtMMER 

8.0 

20.5 

29.0 

□  CTCJaER 

9,0 

20.5 

25.0 

NOVEMBER 

15.0 

29.0 

27.2 

UFCf  HBER 

19.5 

27.0 

35.0 

WINTER 

12.0 

26.0 

32.0 

5PRI.4G 

7.0 

16.0 

20.0 

6.0 

13.0 

17.0 

FALL 

10.0 

21.0 

27.0 

ANNUAL 

b.O 

21.0 

25.0 

J7.0 

37.0 

29.9 

32.0 

35. 3 

90.0 

20.1 

23.2 

ia.o 

18.9 

20.1 

26.0 

IS. 3 

19.0 

17.9 

20.0 

27.3 

32.3 

31.1 

36.* 

30.0 

33.2 

30.1 

92.0 

35.3 

90.3 

29.0 

35.9 

16.0 

2C.7 

29.3 

33.1 

26.2 

35.  J 

i 

i 

♦ 


34 


TABLE  30.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Difference  in  Windspeed  (knots)  Between  Surface  and  700mb 
(3000M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


■OTH  PErfC 

90  TH  »£SC 

95  7H  8EF.C 

9  7.5  *  £CC 

99  Tr!  PE* 

JANUARY 

19. G 

35.5 

39.0 

95.5 

fcc  .  0 

*=£su*<y 

12.0 

28.1 

30.0 

36.3 

2S  .0 

>»AS  CM 

15.0 

27.0 

39.2 

2  8.2 

96.0 

apfi:. 

10.5 

22.0 

25.5 

28.2 

31.2 

<*r 

9.0 

20.0 

22.0 

23.2 

25.9 

J'JUc 

e.o 

20.6 

27.3 

29.4 

23.7 

JVir 

10.0 

21.1 

22.5 

29.3 

2'J.O 

*us«:t 

12.0 

1  J.i 

29.0 

27. C 

2  e.o 

SEPTEM9ER. 

12.5 

31.3 

33.0 

<•1.5 

96.0 

screes? 

15.0 

2  8.5 

32.3 

38.9 

9“.. 

NOVEflSEF 

ie.5 

3  .  0 

33.2 

.0.0 

*“  .  2 

3S:Ef6E« 

18.3 

33.0 

91.9 

9“  .  7 

9  7.3 

. IKTER 

16.0 

33. C 

38.  3 

9  3.2 

.7.0 

SPRING 

11.0 

29.0 

27  »  0 

3  L  .  - 

31.2 

SUIfii'J 

IC.C 

21.2 

29.2 

2  8.0 

20.9 

riC_ 

15.0 

32  .3 

35.  . 

<.0.0 

9.  .  2 

AMWUAL 

13. 0 

25.0 

33.0 

19.0 

.  0 

35 


TABLE  31.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  In  Windspeed  (knots)  Between  lOOOmb 
(Near  Surface)  and  700mb  (3000M)  at  Berlin,  1200 
Hours  GMT  (1974-78,  1981). 


50  TM  PFRC 

TOTH  PERC 

95 HI  PFRC 

37.3  PfcRC 

99TII  PF 

JANUARY 

17.0 

35.0 

37.0 

«5.S 

AB.O 

FEBRUARY 

It.  0 

E'.l 

29.0 

32.9 

3a  .0 

MARCH 

13.0 

2b. 0 

32.  A 

3A.6 

A  3  •  0 

APRIL 

9.0 

23.0 

2A.3 

28. 0 

31.1 

NAY 

8.0 

20.0 

21.  A 

23.0 

2A.1 

JUNE 

7.0 

19.6 

26.3 

2B.3 

31.7 

JULY 

9.0 

20.1 

22.5 

29.6 

3U.0 

AUCUST 

10. 0 

16.9 

22.0 

23.0 

25.0 

SEPTEMBER 

11.0 

26.5 

32.0 

39.1 

AA.l 

OCTOBER 

13.5 

26.5 

32.0 

36.1 

38.0 

NOVEMBER 

16.0 

32.0 

37.2 

39.0 

A2.A 

OECEMBER 

lb.  0 

31.0 

AC. 5 

*A.» 

A5.2 

WINTER 

l*i.i 

30.0 

36.3 

Al.A 

A  7  •  0 

SPRING 

10. 0 

23.0 

25.3 

10. 8 

36.  A 

SUMMER 

9.0 

19.0 

23.0 

27.0 

30.0 

FALL 

13.0 

29.3 

I A  .  0 

39.0 

AO  .  0 

ANNUAL 

11.5 

26.0 

32.0 

36.0 

AO.  1 

36 


TABLE  32.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Windspeed  (knots)  Between  850mb  (1500M) 
and  700mb  (3000M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


50TH  PEaC 

10 TH  ?  ERC 

95TH  PERC 

97.5  PERC 

99  TH  P1 

JANUARY 

5.0 

11.5 

14.3 

18.4 

19.0 

FEBRUARY 

4.5 

11.1 

12.0 

13.0 

13.0 

MARCH 

5.0 

12.0 

16.0 

17.9 

24.0 

APRIL 

4.0 

10.5 

13.3 

14.3 

17.2 

HAY 

3.0 

Q 

• 

O 

11.4 

13.0 

14.1 

JUNE 

2.0 

10.0 

10. 3 

11.3 

13.0 

JULY 

4.0 

9.1 

10.5 

12.0 

12.0 

AUGUST 

3.5 

9.5 

12.0 

13.0 

14.0 

SEPTEMBER 

4.5 

12.0 

13.0 

14.4 

16.1 

OCTOBER 

4.0 

11.5 

14.0 

18.4 

20.4 

NOVEMBER 

5.0 

12.0 

14.2 

18.0 

20. C 

OECEMeER 

4.0 

10.0 

12.9 

15.2 

16.2 

WINTER 

4.0 

11.0 

13.0 

15.1 

19.4 

SPRING 

4.0 

HI.  0 

13.0 

16.0 

18.7 

SUMMER 

3.0 

10.0 

11.0 

12.0 

13.2 

fall 

5.0 

12.0 

14.0 

17.3 

19.  1 

ANNUAL 

4.0 

11.0 

12.0 

i  ?  •  0 

16.0 

TABLE  33.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Windspeed  (knots)  Between  700mb  (3000M) 
and  500mb  (5500M)  at  Berlin,  1200  Hours  GMT  (1974-78, 
1981). 


V 

| 


» 

* 


■OTH  PEPC 

BOTH  PERC 

95TH  PERC 

•  7.5  PEP.C 

99TH  PERC 

JANUARY 

9.3 

21.0 

2a. 2 

30.5 

33.0 

FEBRUARY 

9.0 

21.0 

26.0 

32.3 

39.0 

MARCH 

a.o 

19.2 

22.2 

26.0 

36.0 

APRIL 

a.? 

2*.  0 

32.0 

iA.A 

65.2 

MAY 

a.o 

20.0 

21. A 

25. A 

28.6 

JUNE 

A.O 

10.0 

15.2 

20.2 

21.3 

JULY 

5.0 

12.0 

IA.5 

IB. 3 

19.0 

AUGUST 

5.0 

12.5 

16.0 

17. A 

23.0 

SEPTEMBER 

a.o 

19.0 

26.0 

38.0 

50.0 

OCTOBER 

7.5 

22.5 

27.2 

3  A.O 

35.8 

NOVEMBER 

9.0 

22.0 

27.2 

2B.0 

35.9 

0ECEMBFR 

a.o 

19.0 

22.9 

25.5 

27. A 

WINTER 

9.0 

21.0 

25.3 

29.0 

36.2 

SPRING 

a.o 

21.0 

26.2 

32.0 

37.  A 

SUMMER 

5.0 

12.0 

15.0 

18.0 

22.0 

FALL 

a.o 

21.0 

21.0 

30.7 

39.1 

ANNUAL 

7.C 

2C.0 

25.0 

29.0 

36.0 

38 


awflOM 


TABLE  34.  50,  90,  95,  S7.5,  and  99th  Percentile  Values  of  the 

Differences  in  Windspeed  (knots)  Between  850mb  (1500M) 
and  500mb  (5500M)  at  Berlin,  1200  Hours  GMT  (1974-78, 
1981). 


■>nru  PPtiC 

'»orM  pf  xr 

35  TW  Pt  KL 

N/.5  HCRC 

9  911*  P  t  R  C 

J  4*4U  AR  Y 

13.5 

31.0 

36.5 

5  3.  3 

57.0 

f r  3 huac r 

I*.*) 

28.2 

33.0 

13.5 

55.0 

►.AFCM 

1 A  .  0 

28.0 

33.-. 

19.6 

5  1.0 

APRIL 

12.0 

31.5 

51.3 

57.1 

50.5 

rat 

10.0 

27.2 

30.5 

35.2 

18.5 

JUHl 

b.O 

17.5 

25.6 

29.2 

30.0 

JULY 

7.0 

19.  1 

22.9 

28.1 

27.0 

AUGUST 

7.0 

20.0 

25.3 

27.5 

3  3.0 

SEPTEHPtR 

11.0 

10.5 

35.0 

5  0.5 

8d.« 

DC1IIJES 

8.0 

29.5 

37.8 

55.5 

86.8 

'iOYf  nrUR 

13.0 

11.3 

3  7.2 

81.0 

87.  7 

JECL«8c-« 

11. 5 

23.0 

28.5 

30.  7 

28.8 

13.0 

28.5 

3  3.3 

8  1  .  1 

87.3 

SPPING 

11.5 

29.0 

35.0 

5  1.8 

87.8 

SU^ER 

7.0 

20.0 

25.0 

2  7.0 

■<0.8 

FALL 

11.0 

10.3 

37.0 

5  1.0 

88.1 

ANNUAL 

11.0 

28.0 

35.0 

50.2 

85.0 

39 


TABLE  35.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Windspeed  (knots)  Between  lOOOmb 
(Near  Surface)  and  500mb  (5500M)  at  Berlin,  1200 


Hours  GMT 

(1974-78, 

1981). 

50TH  PFRC 

9JIH  PLRC 

95IH  PfRt 

17.5  PERC 

9  9  TH  PIRC 

JANUARY 

26.5 

59.0 

5b. 0 

67.9 

66. 0 

FEBRUARY 

19.5 

50.1 

55.0 

59.0 

51.0 

MARCH 

2l.<) 

51.  J 

50.5 

53.3 

56.0 

APRIL 

17.0 

51.5 

59.0 

33. L 

b9.7 

MAY 

15.0 

31.5 

30.0 

5  1.7 

5P.6 

JUNE 

10.0 

26.2 

57.0 

to.i) 

5b. 5 

JULY 

n.5 

79.1 

35.5 

53.6 

55.0 

AUGUi T 

13.5 

77.5 

35.0 

39.0 

50.0 

SFPTfcMBFR 

IP  .  5 

55.5 

51.0 

35.0 

56.7 

OCTOBER 

lfl.0 

55.0 

55.5 

60.5 

67.5 

NOVEMBER 

75.0 

51.3 

5  8.7 

60.0 

61.2 

OECEM3ER 

7  5.5 

57.0 

5  5.5 

b0.2 

61.9 

WINTER 

25.0 

55.0 

53.0 

S  7 . 6 

65.7 

SPRING 

ie.o 

38.0 

56.0 

3  3.0 

59.2 

SUMMhR 

13.3 

2 1 . 3 

35. 7 

53.0 

56.0 

FALL 

70.  C 

56.0 

55.0 

5  9.0 

bl.O 

ANNUAL 

13.0 

51.0 

59.0 

55.0 

61.0 

40 


TABLE  36.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Windspeed  (knots)  Between  Surface  and 
500mb  (5500M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


51TH  PI.9C 

90 T H  PE«C 

95 TM  PFHC 

97.5  pr>c 

59TII  P  F  A 

JAOUSPY 

2h.O 

51.5 

56.  3 

06.0 

<>6  .  U 

*- »-  r»  k  U  a Y 

r?.o 

A  1 . 1 

A5.U 

53.9 

5  7.0 

flAFCil 

23.0 

A2.6 

51.0 

5  A  .  n 

55.0 

AP  0  I  L 

A7.5 

52.0 

53. J 

70.2 

.1AT 

1A.S 

JA.2 

35. 0 

•  3.3 

5  (.  .  A 

JUUfc 

11. 0 

27. A 

A  A  .  0 

A  7 . 2 

A  u  .  3 

JOLT 

15.0 

10. 1 

30.9 

A  A  .  1 

A  7.0 

AUGUST 

IA.9 

29.0 

25.5 

3  9.1 

A  1 .0 

st  rn  rmg* 

19.  5 

A  7 . 0 

53.0 

55.  A 

5  7.1 

ocrniM  p 

.’0.0 

A6«  0 

59.0 

61  .  A 

0  7 .7 

MUVf  H'!r. !* 

it.r 

55.0 

5  9.3 

6  A  .  J 

OA.U 

2  7.0 

AO.  0 

5  5.9 

u  i  .  2 

6  2.9 

« i  h  t  e « 

<  b  .  u 

A  7 . 0 

5  5  .  ?. 

/  .  6 

To  .  0 

sp«iiua 

19.0 

19.  > 

••7.8 

5  3.9 

6t  •  5 

SUf.lE't 

1  A  .  0 

29.0 

37.1 

A  A  .  0 

A6. 0 

FALL 

22.0 

A  9  •  0 

5f».  A 

61.  J 

0  A  .  Q 

ANNUAL 

.’0.0 

A3.0 

£1.0 

5  7.9 

6  3.1 

TABLE  37. 

50,  90,  95 

,  97.5,  and  99th 

Percentile 

Values  of  the 

Differences  in  Wind 

Direction  (Degrees)  Between 

Surface  and  850mb  (1500M) 

at  Berlin, 

1200  Hours  GMT 

(1974-78, 

1981). 

50  TM  PMJC 

NOTH  PERC 

95  TH  PER 

C  07.5  PfcRC 

99 Til  PERC 

JANUARY 

33.0 

80.0 

Ill.  3 

129.  J 

135.0 

PpPi'liARY 

35.0 

100. 5 

150.0 

167.  4 

170.0 

.1  Afl  CH 

30.0 

70.0 

85.0 

89.8 

110. 0 

Apoit 

20.0 

b2.5 

115.0 

145.0 

166.5 

n»r 

25.0 

82.0 

110.0 

135.3 

143.0 

JUNE 

20.0 

86.0 

118.0 

150.3 

158. 5 

JULT 

25.0 

65.0 

77.2 

89.8 

115.0 

AUGUST 

20.0 

70.0 

01.3 

101.  7 

130.0 

SEPTfcN'JER 

22.5 

92.5 

112.5 

145.0 

176.8 

•Jttnti1:5! 

30.0 

82.5 

120.0 

136.9 

153.3 

;iuvr.n3E«i 

30.0 

70.0 

90.0 

110.0 

153.4 

0FCHH8ER 

35.0 

80.0 

100.0 

109.0 

142.2 

SINTER 

35.0 

87.5 

125.0 

150.0 

165.3 

SPRING 

25.0 

75.0 

110.0 

1  J5.0 

155.3 

Sl’KKfcR 

20.0 

75.3 

95.0 

115.0 

141.8 

r'AlL 

30.0 

76.5 

IIO.O 

135.0 

152.6 

AVNIIAL 

30.0 

80.0 

110.0 

135.0 

160.0 
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TABLE  38.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between  lOOOmb 
(Near  Surface)  and  850mb  (15Q0M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


5 0 T H  PSHC 

NOTH  PERC 

0 6 TH  PfcKC 

97.5  P£*C 

9'ith  pi 

JANUARY 

32. 5 

70.0 

96.3 

105.6 

115.0 

r  e?ruaky 

35.0 

35.5 

125.0 

140.0 

150.0 

fACCH 

26.0 

65.0 

HO  .  0 

46. 5 

110.0 

APPJL 

20.0 

60.0 

10U.  3 

140.6 

166.5 

’I  AY 

2  0.0 

>11.0 

105.0 

121.0 

126.  J 

JUNh 

2C.0 

70.0 

101.5 

12  3.0 

144.  <> 

JULY 

22. 5 

60.3 

77.2 

96.9 

115. C 

AUGUST 

20.  e 

07.5 

9. P.5 

97.5 

135.0 

SEPTEMBER 

25.0 

•70.0 

110.0 

123.  J 

162.0 

UCTUUE9 

25.1) 

75.0 

92.3 

121.9 

1*0.  j 

GOVE  N“E" 

30.0 

60.0 

75.7 

95.0 

127. j 

oec=9!,c4 

35.0 

70.0 

00.0 

110.1 

144.3 

K  I  h  T  r  «  • 

35.0 

90.0 

100. 0 

125.3 

145.5 

SPRING 

25.0 

70.0 

105.0 

125.0 

1*1.3 

SUM-JS 

20.0 

66.0 

»0.0 

119.0 

135.9 

TALL 

25.0 

70.0 

96.  d 

120.0 

135.7 

ANNUAL 

25.0 

70.0 

05.  C 

120.0 

1*0.0 

* 


i 


A 


A 


a 
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TABLE  39.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between 
Surface  and  700mb  (3000M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


SCTH  PERC 

ROTH  PERC 

95TH  PERC 

97.5  PeRC 

99TW  PERC 

JANUARY 

4*. 3 

137.5 

151.3 

166.9 

170.3 

FEBRUARY 

45.3 

120. C 

145.0 

169.* 

180. a 

MARCH 

35.0 

120.0 

137.0 

146.0 

160.0 

APRIL 

35.3 

L32.5 

15  5.0 

It  1.2 

17C.8 

HAY 

25.3 

131.0 

149.0 

167.0 

190.0 

JUNE 

35.0 

120.3 

153.0 

155.2 

lbl.4 

JULY 

30.3 

90.0 

119.5 

137.8 

1*5.0 

AUCUSY 

35.3 

95.0 

12b. 3 

147.5 

160.0 

SEPTEMBER 

40.3 

137.5 

152.5 

163.3 

leo.o 

OCTOBER 

35.0 

110.0 

122.5 

155.6 

166.3 

NCVEMBcR 

32.5 

85.0 

105.3 

150.0 

167.6 

QECEM2SF. 

45.0 

100.3 

134.  5 

141.1 

147.8 

WINTER 

45.3 

120.0 

141. 3 

165.0 

175.8 

SPRING 

35.0 

L27.5 

150.0 

161.9 

175.0 

SUMnEF 

35.3 

100.0 

135.0 

150. C 

160.0 

r  ALL 

35. C 

111.5 

145.0 

160.0 

170.7 

ANNUAL 

35.0 

120.0 

14'5. 0 

16C.0 

170.0 
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TABLE  40.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between  lOOOmb 
(Near  Surface)  and  700mb  (3000M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


50TH  PE  PC 

JOTM  PE  PC 

9 STM  PERU 

97.5  PEP.C 

991 H  PE 

JANUARY 

AO. <3 

100.0 

122.5 

15  3.3 

150.0 

f E9RUAR Y 

♦  9.0 

100. 0 

1A0.0 

1 5  ♦  •  E 

1 8  C  .  0 

MARCH 

15.0 

115.0 

132.0 

155.3 

lb'.-.G 

APRIL 

19.0 

122.5 

155.3 

lo  5 . 6 

170.6 

MAY 

39.0 

120.0 

IA9.C 

165.3 

IBO.O 

JUNE 

39.0 

121.0 

IA1.5 

150.0 

150.0 

JULY 

30. 0 

85.9 

117.3 

135.3 

135.0 

AUGUST 

39.0 

90.0 

129.8 

158.9 

173.0 

SEPTEMBER 

39.0 

139.0 

158.3 

170.0 

176. e 

UCTOaER 

39.0 

107.5 

121.3 

153.9 

166.0 

NOVEMBER 

30.0 

SI. 5 

100.9 

155.0 

175.9 

OFCeMBER 

♦  0.0 

90.0 

129.5 

139.  ♦ 

152.2 

illNIER 

♦  0.0 

100. 0 

131.3 

150.0 

170.9 

SPRING 

39. C 

120.0 

151.3 

16  5.0 

171.5 

SUMMEP 

39.  :> 

97.0 

130.5 

150. C 

160.0 

FALL 

39.0 

108.5 

l  ♦  5 . 0 

141.6 

170.  7 

ANNUAL 

35.0 

110. 0 

150.0 

180.0 

l  70.0 

45 
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TABLE  41.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between  850mb 
(1500M)  and  700mb  (3000M)  at  Berlin,  1200  Hours  GMT 
(1974-78,  1981). 


50TH  PSSC 

ROTH  PERC 

95TH  PERC 

97.5  PERC 

99 TH  PERC 

January 

15.0 

*5.0 

62.5 

37.5 

100. 0 

FE3RUARY 

15.0 

70.0 

75.0 

97.* 

120.0 

HARCH 

15.0 

70.0 

88. 0 

115.0 

1*5.0 

APRIL 

15.0 

65.0 

91.2 

122.5 

1*7.3 

HAY 

2C.0 

*4 

L* 

• 

O 

85.0 

98.0 

1*1.8 

JUNE 

15.0 

60.0 

98.0 

116.8 

157.3 

JULY 

10.0 

*0.5 

65.0 

77.3 

85.0 

august 

15.0 

55.0 

68. S 

111.9 

120.0 

SEPTEH8EP. 

15.0 

67.5 

101.3 

1*6.3 

162.0 

OCTOBER 

15.0 

*2.5 

68.8 

93.3 

105.0 

NOVEMBER 

10.0 

31.5 

60. 0 

65.0 

91.1 

OECEHBER 

10.0 

*5.0 

65.0 

7*. 5 

91.6 

WINTER 

10.0 

55.0 

71.3 

90. o 

106.8 

SPRING 

15.0 

6-5.0 

86.3 

116.9 

1*8.5 

SUHMER 

15.0 

55.0 

75.0 

110.0 

1*6.8 

FALL 

IC.O 

*6.5 

7t.B 

101.6 

1*5.  C 

ANNUAL 

15.0 

60.0 

30.3 

105.0 

1*5.0 

TABLE  43.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Oegrees)  Between  850mb 
(1500M)  and  500mb  (5500M)  at  Berlin,  1200  Hours  GMT 
(1974-78,  1981). 


50TH  PERC 

ROTH  PERC 

95TN  PERC 

97. S  PERC 

99TM  PERC 

JANUARY 

25.0 

67.5 

90.0 

131.9 

135.0 

AA B3UARY 

32.5 

111.3 

145. 0 

1 52 . 4 

165.0 

“'ARCH 

25.0 

46.0 

141.0 

161.5 

165.0 

APRIL 

30.0 

120.3 

137.5 

156.3 

170.0 

•AY 

25.0 

121.3 

150.0 

151.) 

170.6 

JUNE 

30.0 

121.0 

148.0 

155.8 

170.7 

,"JLY 

20.0 

75.3 

99.0 

154.4 

140. C 

AUGUST 

25.0 

90.0 

126.3 

142.5 

160.0 

SEPTEMBER 

23.0 

92.5 

111.3 

1  4  l  .  9 

17C.3 

OCTOBER 

22.5 

110. 0 

115.0 

140.  J 

148.5 

90YEH8ER 

20.0 

53. TJ 

106.5 

120.0 

166.  7 

DECEMBER 

2C.0 

75.0 

87.  3 

128.4 

141.7 

WINTER 

25.0 

90.0 

126.3 

145.6 

156.5 

SPRING 

3C.0 

115.0 

14(..  3 

161.7 

170.0 

25.0 

91.0 

135.0 

155. 0 

165.9 

*  ALL 

20.0 

8  5.0 

115.0 

140.3 

156.3 

ANNUAL 

2“' .  ? 

100. 0 

130. 0 

151.1 

165.0 
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TABLE  44.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between  lOOOmb 
(Near  Surface)  and  50Qmb  (5500M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


50IN  PSK3 

♦orn  PEar 

95  TM  PE2C 

97.5  PtIC 

99TH  psa.: 

JANUARY 

50.0 

122.5 

150.0 

160.  L 

170.0 

F  r  3RUAR Y 

65.0 

1*0.3 

150.0 

162.1 

170.3 

50. C 

135.0 

170.0 

176.5 

190. 

APRIL 

5C.0 

1*2.5 

162.5 

170.0 

1  75.0 

MAY 

*5.0 

151.0 

165.0 

170. C 

175.6 

JUNE 

45.0 

152.0 

170.0 

175.6 

160. 0 

JULY 

30. C 

120.3 

1*7.3 

166.* 

170.0 

AUOU5T 

*2.5 

120.0 

151.3 

161.9 

165.  C 

SFPTEm?* 

*0.0 

1*2.5 

155.0 

161.9 

166. 6 

UCTUAE0. 

*5.0 

127.5 

150.0 

166.9 

176.3 

NnvfJIdF? 

35.0 

111.5 

127.3 

160.0 

171.7 

aFCEracJ 

*5.0 

115.0 

1*7.3 

171.1 

175.6 

* l NT  C  a 

50." 

135.0 

150.0 

l  70.3 

1  75  .  C 

jpefi': 

50.0 

1*5.3 

165.0 

171.5 

L80. 0 

iU“1ER 

AC.O 

1*0.3 

155.5 

l  70.3 

1S0.0 

r/LL 

*0.0 

125.0 

151.8 

165.3 

170.0 

ANNUAL 

*5.1 

135.0 

155.0 

170.3 

175.0 

1XWW 
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i 


TABLE  45.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Differences  in  Wind  Direction  (Degrees)  Between 
Surface  and  500mb  (5500M)  at  Berlin,  1200  Hours 
GMT  (1974-78,  1981). 


501H  perc 

-5ani  perc 

05TH  PERC 

37.5  PERC 

63711  PEAC 

Jf.SU  AM 

50.0 

1  37.5 

155.0 

1  73. 0 

170.C 

('$ RUART 

70.  C 

135.3 

155.0 

1/2.5 

ltC.O 

MARCH 

5C.0 

150.9 

170.0 

176.5 

160.0 

t  »  I L 

50.0 

150.0 

155.3 

1/5.0 

175.8 

MAY 

50.0 

155.0 

165.0 

106. 3 

175.6 

bt-.O 

157.3 

170.0 

1/5.0 

175.0 

JULY 

36.0 

173.5 

155.0 

156.5 

170.0 

it.'-.'JST 

55.0 

175.0 

150.0 

ISH.J 

165.0 

.iCTLIia  '» 

50.0 

150.3 

155.3 

lb5.3 

1  71. « 

UCT0jfcu 

50.0 

130.3 

156.7 

17*3.0 

1*0. *> 

NUVE.IBrR 

50.  o 

lib. 5 

132.3 

150.3 

160.0 

Jf  CUMBER 

5C.0 

UC.D 

lbl.fi 

l  75.5 

1.5.6 

nIHKR 

50.0 

135.3 

157.5 

170.6 

175. e 

SPRIt.r, 

50.0 

153.3 

165.0 

175.3 

180.0 

jL'BME  ,J. 

*5  .  '• 

150.3 

U0.5 

173.0 

170.5 

r-ALL 

5C.C 

130.3 

150.0 

160.0 

17C.0 

ANN*J  JL 

5**.0 

150.0 

160. 0 

173.0 

175.0 

WKMW 
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TABLE  46.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  Surface  and  850mb  (1500M) 
at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 


SO IH  PtRC 

9 o  r h  *  t  rc 

90TH  PtKC 

97.5  Pfc°C 

99Th  PERL 

januart 

IC.t 

31.4 

39.2 

44.2 

46.1 

FEBRUARY 

13.3 

2  7.f> 

29.4 

31.5 

40 . 6 

NAK  Cri 

1  3.0 

26.  1 

31.2 

37.8 

46. 6 

APPIL 

10.2 

13.3 

21.7 

2  3.9 

29.6 

MAY 

9.  1 

16.9 

IB.  4 

20.0 

23.1 

JUNE 

9.7 

la. 2 

20.7 

24.0 

27.0 

JULY 

9,5 

13.7 

22.5 

24.0 

24.2 

AUGUST 

11. 0 

17.6 

19.1! 

23.5 

25.5 

SEPTEMBER 

12.  G 

24.5 

2  3.4 

32.3 

36.3 

OCTOBER 

13. A 

25.5 

29.  1 

3-3.5 

42.7 

NOVEMBER 

19.  1 

26.5 

31.6 

37.5 

38.3 

OECEM2ER 

71.2 

33.7 

43.6 

46.1 

47.3 

WINTER 

16.6 

3  0.0 

37.9 

43. Z 

47.3 

$  P  K  I  Nf. 

1U.7 

19. a 

25.9 

30.0 

3C.0 

SUMMER 

IC.J 

IS  .  1 

21.  e 

23.7 

26.3 

PALL 

1*. 0 

2  7.2 

30.3 

36.0 

40.0 

ANNUAL 

1  2. 3 

26.4 

29.0 

14.3 

42.3 
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TABLE  47.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  lOOOmb  (Near  Surface)  and  850mb 


(1500M)  at 

Berlin, 

1200  Hours 

GMT  (1974-78,  1981) 

sc  in  rstr. 

4  OTH  PfcPC  94T.1  PE*C 

41.5  PERC 

99 TH  PEKC 

JANUARY 

l*l.  r 

24  .  ■» 

35.  o 

44 .0 

46.  1 

t-r-bfcUAI'Y 

11.8 

25.8 

2C«  3 

31.4 

4C.6 

liARCrl 

1 1.8 

7  4.U 

30.2 

37.4 

4  8.6 

APRIL 

9.9 

17.9 

21.3 

24.1 

27. fl 

*1 A  Y 

6.3 

15.5 

13.0 

13.7 

21.3 

JUNC 

e.i 

16.7 

14.  1 

2  2.1 

2b. 2 

JULY 

8.3 

17.7 

20. S 

24.0 

24.2 

AUGUST 

•>.: 

Lb. 4 

H.4 

20.3 

23.6 

SCPTENSf  F. 

5  l.,< 

2  3.1 

27.3 

31.7 

36.3 

OCTOQLK 

12.1 

24.o 

26.5 

35.4 

40.7 

nOVEMSS  4 

17.7 

27.6 

30.  4 

3  3.2 

37.4 

J  t  C  t.1 8  f  rC 

19. r. 

31.4 

•.3.5 

-.4.3 

4b. 0 

WME» 

15.  C 

2!.  5 

J4.  » 

4  3 . 1 

46.9 

PPlNO 

9,  7 

ie.4 

2  i.  7 

27.3 

37.6 

>UY«CK 

9.C 

16.4 

1  9.  4 

21.4 

24.6 

ALL 

1  2.5 

:s.4 

29.: 

33.1 

37.4 

AN-11)  AL 

11.2 

24.  t 

It.  0 

32.8 

40.7 
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TABLE  48.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  Surface  and  700mb  (3000M) 


at  Berlin, 

1200  Hours 

GMT  (1974-78,  1981) 

• 

50T1I  PERC  TOTH  P£PC 

J5TH  PERC 

77.5  PtP.C  NOTH  PcRC 

JANUARY 

2<«.l 

A  1 . 2 

AA.  7 

56.4 

56.0 

FEBRUARY 

IT. 8 

31.4 

36.6 

36.3 

40.6 

MARCH 

IS.  7 

31.6 

3  7.  7 

4  2.0 

A  (i . 

APRIL 

15.0 

27.2 

30.1 

Jl.A 

3?.') 

1AY 

12.7 

23.  A 

25.6 

2  7.  A 

3  7.1 

JUNE 

12.7 

25.  » 

20.8 

3  3. 1 

3  3.'? 

JULY 

13.  1 

26. 

2°.  A 

il.S 

3  A  .  A 

AUGUST 

13.  a 

23.2 

27.. 

7 

32.1 

SEPTEMBER 

16.  A 

3  3.  > 

37.0 

'•2.' 

46.0 

OCTOBER 

17. '• 

31.1 

37.5 

A  •.  .  > 

*3 . 7 

iCVE.MBER 

21.  2 

37.4 

AO. 2 

-2.: 

*M.7 

/FCtMBE T 

>1.7 

So .  6 

Ae.a 

50 . 

51.  J 

•  INTER 

20 . 5 

36.7 

A  2  .  A 

sc . : 

64.6 

.  »F  IllG 

15.3 

2  7.3 

31.2 

.  t>. . 

42.o 

..u*ni  a 

13.  1 

25.1 

20  .  B 

0  l  .  c 

£  A  .  6 

FALL 

17.0 

3A. 5 

n.  a 

■|  > .  7 

AO.  4 

'.NMUAL 

16.  A 

32.1 

37.  3 

4  l .  J 

4  6.1 

57 
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TABLE  49.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  lOOOmb  (Near  Surface)  and  700mb 
(3000M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981), 


SOTti  Pft-C 

50TH  ?t*C 

JSTH  re-:c 

37.5  P ERG 

99TH  PEkC 

JANUARY 

23.4 

39. 2 

42.9 

56.4 

59.9 
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TABLE  50.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  850mb  ( 1  BOOM)  and  700mb 
(3000M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 
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TABLE  51.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  700mb  (3000M)  and  500mb 
(5500M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 
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TABLE  52 


50,  90,  95,  97.5,  and  99th  Percentile  Values  nf  the 
Windshear  (knots)  Between  850mb  (1500M)  and  500mb 
(5500M)  at  Berlin,  1200  Hours  GMT  (1974-78,  1981). 
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TABLE  53.  50,  90,  95,  97.5,  and  39th  Percentile  Values  of  the 

Windshear  (knots)  Between  lOOOmb  (Near  Surface)  and  500mb 


(5500M)  at 
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TABLE  54.  50,  90,  95,  97.5,  and  99th  Percentile  Values  of  the 

Windshear  (knots)  Between  Surface  and  500mb  (5500M)  at 
Berlin,  1200  Hours  GMT  (1974-78,  1981). 
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